We generalize a single-country model ofendogenous growth to the case of a multi-country world economy in which technology transfer and behavioral imitation are the possible means of interaction between countries. The model is evolutionary in the sense that the economies are disaggregated by behaviourally heterogeneous firms, market selection occurs, and the innovation process is uncertain and stochastic. We demonstrate that this structure leads to a complex process of convergence and divergence over time that can be characterized as 1/f noise. Spectral analysis of measures of convergence for six core OECD countries in the period 1870-1989 reveals a similar pattern in the empirical data.
Introduction
One of the most popular themes in the applied literature on growth during the last decades has been the issue of convergence in GDP per capita. Numerous contributions have stressed the (post World War II) tendency for GDP per capita to converge.1 In its crudest form, this convergence reveals itself by means of signifcant negative correlations between initial GDP per capita levels and their subsequent growth rates. What seems to stand out in the debate so far is the particularly strong tendency for convergence during the 1950-1975 period in the OECD area. It is also widely known that countries outside the OECD-area have been much less successful
Correspondence to: B. Verspagen 1 See for example Cornwall (1977) , Abramovitz (1979 ), Baumol (1986 ), Fagerberg (1988 , Fagerberg, Verspagen and von Tunzelmann (1994).
G. Silverberg and B. Verspagen in catching up to the world GDP per capita frontier. 2 Most developing (African) countries have seen the gap between themselves and the developed world increase significantly during the postwar period. Newly Industrializing Countries such as The Republic of Korea, Taiwan, Singapore and Hong Kong are known exceptions to the general rule that countries which are too far behind will not be able to catch up to the frontier.
The particularly strong convergence over the 1950-1975 period seems to have led to a consensus on the hypothesis that extraordinary catching-up forces were at work during that period. Abramovitz (1994) gives an overview of the most likely candidates for such factors. This interpretation of the postwar growth pattern seems to emerge from a broader view that (economic) history is dominated by specific, period related phenomena, which are not to be generalized into more general tendencies characterizing longer periods, such as the period after the industrial revolution as a whole. Maddison's (1991) interpretation of the post 1850 growth pattern as a succession of specific 'phases of growth' is an example of such an approach.
While we are not unsympathetic towards the argument that 'history matters', or that specific historical circumstances are important for explaining observed growth patterns in the world, we nevertheless wish to argue that catching up and falling behind patterns can be interpreted in a more general setting than the one advocated by the 'historical school'. There are at least two interpretations of history that would support such a view. One is the idea of'stages of growth', as proposed for example by Rostow (1960) and Gomulka (1971) . In this view, a country's growth pattern is predicted to go through different stages, which are linked in a specific order by certain factors that are believed to underlie the process of economic growth. Gomulka (1971) interpreted catching up as one specific stage in such a process, which had to be preceded by a stage of building up of (imitative) capacity.
A second approach to history as an interconnected sequence of periods is the literature on long waves in economic development. Pioneered by Van Gelderen and Kondratiev, the idea of long waves was given an explicit theoretical basis in the theory of technological innovation by Schumpeter (1939) . The long wave hypothesis predicts that the history of economic development is a sequence of upswings and downswings. The actual existence of long waves is a controversial topic, mainly because of numerous technical difficulties with regard to statistically testing the hypothesis of long-term variation in the rhythm of economic growth, unemployment, prices, or other economic variables. The recent application of filter techniques by Metz (1992) seems to provide the state-of-the-art with regard to the measurement of long waves. With regard to Schumpeter's idea that each new long wave is fuelled by a sequence of major technological breakthroughs, Mensch (1979) , Kleinknecht (1987 ), Freeman Clark and Soete (1982 ), and Silverberg and Lehnert (1993 have discussed the empirical evidence for such an interpretation.
In an attempt to integrate the theories of long waves and catching up, Lundvall (1989) takes a somewhat intermediate position on the question of specific vs. general factors explaining historical growth patterns. From a Schumpeterian point of view, he argues that profit rate differentials are a general cause underlying the cyclical development of capitalism, and that profit rate differentials between countries after World War II were one factor causing a major upswing in the world economy. Thus,
